Abstract: A selective method has been developed for the extraction chromatography of aluminium( III) and its separation from several metal ions with a chromatographic column containing N-n-octylaniline ( a liquid anion exchanger) coated on silanized silica gel as a stationary phase. The aluminium( III) was quantitatively extracted with the 0． 065 mol / L N-n-octylaniline in 0． 013 to 0． 05 mol / L sodium succinate at a flow rate of 1． 0 mL / min.
Aluminum is one of the indispensable natural metal resources which has importance for human being and the development of industries and chemistry. It occurs commonly in the form of hydrated oxides, known as bauxites [ 1 ] . Since aluminium is one of the most abundant metal on earth' s surface and being recognized for its ability to resist corrosion and has low density. It is used for packaging, transportation, water treatment, watch production, construction, cooking utensils, electronics, CDs ( compact disc digital and thallium ( III). The separation of these metals was also achieved using Amberlite LA-2 and Aliquat 336S [2] . This method was applied for the separation of aluminum ( III), gallium ( III), indium ( III) and thallium(III) from real samples. Mutual separation of aluminium ( III) , gallium ( III) and indium ( III ) in a continuous flow system has been reported based on 4,4,4-trifluoro-1-(2-thientl) -1, 3-butanedione ( TTA) [3] . Aluminium was separated from cobalt, nickel and magnesium from sulphate solution using Cyanex 272 [4 ] and from associated elements with n-octylaniline Recently N-n-octylaniline was applied for the extraction chromatographic separation of platinum( IV ) [ 11 ] , palladium ( II ) [ 12 ] , ruthenium ( III) [ 13 ] , iridium ( III ) [ 14 ] , gold ( III ) [ 15 ] , copper ( II ) [ 16 ] , molybdenum ( VI ) [ 17 ] and manganese( II) [18] . was used throughout the work. The N-n-octylaniline was prepared by using the method reported by Gardlund et al. [20] . Dilution was performed with chloroform.
3 Preparation of anion exchange material
Silica gel ( 60 -120 mesh size ) was obtained from British Drug House ( India ) Ltd. , dried at 120 ℃ for 2 -3 h and stored in desiccator. The silanized silica gel was prepared as recommended in the earlier procedure [11] . A portion of 5． 0 g silanized silica gel was soaked with 0． 065 mol / L N-n-octylaniline which was initially equilibrated for 10 min with sodium succinate (0． 015 mol / L) .
The solvent was then evaporated to get nearly dried gel using a rotary vacuum evaporator. The slurry of N-n-octylaniline coated on silica gel in distilled water was prepared by centrifugation at 2 000 r / min. The coated silica gel was filled into a chromatographic column having 8． 0 mm bore
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Pyrex tube to give a bed height of 6． 0 cm. Eventually, the bed was then covered with a glass wool plug.
4 Procedure
An aliquot of solution containing aluminium ( III) 2 Results and discussion
1 Effect of sodium succinate concentration on the extraction
The aluminium( III) was extracted in 0． 001 -0． 05 mol / L sodium succinate through the column containing silica coated with 0． 065 mol / L N-n-octylaniline. The extraction was found to be only 31． 5% at 0． 001 mol / L sodium succinate and increased with increasing sodium succinate concentration in a range of 0. 001 -0. 013 mol / L sodium succinate, and became constant in a range of 0． 013 -0． 05 mol / L sodium succinate ( Fig. 1 ) .
Hence all the extractions were carried out at 0． 015 mol / L sodium succinate. 
2 Effect of flow rate
The effect of the flow rate on the percentage of the extraction of aluminium ( III ) was studied from 0． 50 to 3． 0 mL / min by keeping all the parameters constant. The study showed that the percentage of the extraction decreased with increasing the flow rate. The extraction was found to be quantitative at the flow rate of 0． 50 to 1． 2 mL / min. Therefore the flow rate was kept at 1． 0 mL / min for further extraction studies. 
versus N-n-octylaniline concentration at 0． 005 and 0． 007 mol / L sodium succinate gave slopes of 0． 5 and 0． 7 respectively ( Fig. 2) .
The probable composition of extracted species was calculated as 1 ∶ 1 ( metal to amine ratio ). The extraction mechanism can be explained as follows:
where: R = -C 6 H 5 ; R′ = -CH 2 ( CH 2 ) 6 CH 3 .
4 Effect of various eluting agents
The Al( III) : 10 μg. Extraction: 0． 015 mol / L sodium succinate. Elution: 0． 05 mol / L hydrochloric acid; 0． 134 g N-n-octylaniline / 5． 0 g silica gel; flow rate: 1． 0 mL / min. Extraction: 0． 015 mol / L sodium succinate. Elution: 0． 05 mol / L hydrochloric acid; 0． 134 g N-n-octylaniline / 5． 0 g silica gel; flow rate: 1． 0 mL / min.
5 Effect of foreign ions
The aluminium( III) (10 μg) was extracted in the presence of a large number of foreign ions. The tolerance limit was set at the amount to cause an error of less than ± 1． 5% in the recovery of aluminium( III) ( Table 1 ) . It is observed that the method is free from a large number of alkaline earth metals, toxic metals, transition metals and anions.
6 Separation of aluminium( III) from multicomponent mixtures
The proposed method was successfully applied for the separation of aluminium(III) from multicomponent mixtures. The results obtained were in good agreement with the amounts added ( Table 2 ). The results were in good agreement ( Table 3 ) with those added.
8 Separation of aluminium( III) from pharmaceutical samples
The proposed method was applied for the deter- Table 4) . Extraction: 0． 015 mol / L sodium succinate. Elution: 0． 05 mol / L hydrochloric acid; 0． 134 g N-n-octylaniline / 5． 0 g silica gel; flow rate: 1． 0 mL / min. Extraction: 0． 015 mol / L sodium succinate. Elution: 0． 05 mol / L hydrochloric acid; 0． 134 g N-n-octylaniline / 5． 0 g silica gel; flow rate: 1． 0 mL / min.
indium( III) , gallium( III) and thallium( III)
The extraction chromatography showed that it is possible to separate aluminium ( III ) , indium ( III) , gallium ( III ) and thallium ( III ) from one another. The detailed extraction procedure is given below and the scheme is presented in the form of flow sheet ( Fig. 3) , while the results of analysis of the synthetic mixtures containing aluminium ( III ) , indium ( III ) , gallium ( III ) and thallium ( III) are given in the Table 5 . This solution was evaporated to reduce the volume, and finally indium ( III) was determined by spectrophotometric method [22] .
Conclusion
The proposed extraction chromatography is sim- 
